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Abstract 
 
Note that the family of closed curves ( ){ }2 2 2, ; N NNC x y x y 1= ∈ +\ =  for  
approaches the boundary of 
1, 2,3,N = "
[ ]21,1−  as . In this paper we exhibit a natural 
parameterization of these curves and generalize to a larger class of equations. 
N →∞
 
Discussion 
Note that the family of closed curves ( ){ }2 2 2, ; N NNC x y x y 1= ∈ +\ =  for  
approaches the boundary of 
1, 2,3,N = "
[ ]21,1−  as . The following figure shows  through 
;  is the unit circle and  is outermost.  
N →∞ 1C
5C 1C 5C
 
Let us denote the boundary of [ ]21,1−  by C∞ .There is a natural parameterization of each 
curve : NC
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for 0 2θ π≤ < . 
We may generalize this result to families of curves defined by the equation 
( ) ( )2 2 1N Nx y x yα β γ δ ε ζ+ + + + + =  
Let ( ) ( ) ( ){ }2 22, ; N NNL x y x y x yα β γ δ ε ζ= ∈ + + + + + =\ 1  
If αε βδ≠ , then  
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As   the  approach a linear transformation of CN →∞ NL ∞ ; this mapping takes the point 
( , )x y  in C  to the point ∞ ,x y x yαζ γδ δ α βζ εγ ε βαε βδ αε βδ
⎛ ⎞− + − + − + −⎜ ⎟− −⎝ ⎠ . 
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